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PREFACE

The purpose of the main program was to develop manufacturing methods and techniques
for producing interdigitated Indium Arsenide detectors at a rate of 50 detectors per
40-hour week and thereby establish a source capable of meeting the anticipated needs
of electro-optical systems. The devices fabricated during the program were not
hermetically sealed and contained neither an optical filter nor a window assembly, both
of which have to be added to complete the detector assembly. The results of this effort
were reported in the Final Report, AVRADCOM Report No. 83-F-14,

The purpose of the CLIN 0009 option to the contract was to fabricate optical filters and
window assemblies, add them to detectors fabricated during the pilot run and thereby

produce completed detector assemblies. These assemblies were then to be qualification
tested to demonstrate "MIL qualified" detector assemblies. The results of this effort

% are documented in a supplement to the final report referenced above.

- This project was accomplished as part of the U.S. Army Aviation Research and
;:‘_- Development Command Manufacturing Technology Program. The project was sponsored
r by the Army AVRADCOM MANTECH office with contractual performance through the
. Army Electronic Warfare Laboratory (ERADCOM). The primary objective of this
P program is to develop, on a timely basis, manufacturing processes, techniques, and

equipment for use in production of Army material. Comments are solicited on the
potential utilization contained herein as applied to present and/or future production

programs. Such comments should be sent to:

U.S. Army Aviation Research and Development Command
Attn: DRSAV-PEC

P.O. Box 209

St. Louis, Mo 63166
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MANUFACTURING METHODS AND TECHNOLOGY
(MANTECH) PROGRAM
QUALIFICATION TESTING OF INFRARED DETECTORS

1. INTRODUCTION

"~ The purpose of the CLIN 0009 option to the main program was to fabricate optical

filters and window assemblies and combine them with detectors fabricated during the
pilot run to produce complete hermetically-sealed interdigitated Indium Arsenide
detectors.~ These assemblies underwent qualification testing as per the applicable

sections of Spe]ciﬁcation Number DV890-6111, Revision A, dated 16 June 1981.
R , — Y- 7 . .
LR S Vi S

During the course 6f the effort, 15 detectors were assembled, capped and sealed. The
devices were screened and acceptance tested and thereafter subjected to Group C
inspection but for the 1000-hour operating life test. The data acquired are summarized

in this Supplement to the Final Report with the detailed data being on file at

Perkin-Eimer.
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2. TECHNICAL DISCUSSION

2.1 PREPARATION OF SAMPLE DETECTORS

The detector samples fabricated during the pilot run are not hermetically-sealed and do
not contain optical filters or windows. The Infrasil windows and their associated
window rings are purchased parts and, in general, present no problems. The optical
filters start with a purchased 60 um thick polished silicon substrate with each substrate
accornmodating 2 filters. The silicon substrate have to be ion-milled to very precise
specifications and success depended on both the quality of the as-received substrate and
the subsequent ion-milling. At present the fabrication process is in a laboratory stage
and only limited yield data are available.

When ordering silicon substrates we had assumed that 20 substrates would, at 2 filters
per substrate, yield 29 acceptable optical filters. 8 of the 20 substrates received had
to be rejected and the remaining 12 substrates yielded only 17 filters. Of these 17, 2

were rejected after mounting.

The assembly procedure of the detectors consists of the following steps.

o Pretest (pilot run samples)

o  Mount Optical Filter

(At Gon s Bun Jaee a4
LTt

o Visually Inspect
E o  Measure Transmission versus Incidence Angle

o Bakeout

& o  Mount Window in Window Ring

o Seal Window Assembly to Header.

The pilot run yielded 86 devices that met the acceptance criteria of the electrical and
optical parameters of Table II of the specification. 25 of these were selected and
designated pilot run samples. 15 of the remaining 61 samples were selected for the
assembly of hermetically-sealed detectors for qualification testing. The serial numbers
of these samples are 1008, 1022, 1025, 1032, 1041, 1044, 1058, 1059, 1101, 1113, 1114,
1115, 1123, 1125 and 1127.
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After mounting the optical filters on the detectors and before capping, the transmission
vs. incidence angle characteristics must be measured at two laser wavelengths. From
these data, four sets of parameters are derived: Modulation of Frequency, Modulation
Peak to Valley, Modulation Peak Phase Ratio, and Modulation Cross-Talk Ratio. The
results of these measurements are presented in Table 1.

It must be remembered that the acceptance criteria of the optical parameters listed on
Table II of the specification apply to the detector without an optical filter and window.
In order to have a means to judge effects of environment on optical parameters, one
runs a standard test prior to and after the installation of the filter and uses the latter
as a reference for subsequent tests.

2.2 APPROACH TO TESTING

The semi-automated test setup described in detail in the Report of Test on Confirm-
atory Samples (Perkin-Elmer Report No. 15594) was used for acquiring the data listed in
Table II of the specification which corresponds to Group A testing. In addition to the
parameters listed in Table II, the test setup measured the I(V) characteristic and
calculated zero-bias impedance.
The chronological sequence of the tests was as follows:

e Select detectors

e Test per Table II

e  Mount filters

o  Measure Transmittance vs. Incidence Angle

e Cap and seal

e Test per Table II

e Screen per Table |

e Electrical Test |

e Burn-in per Table I

o Electrical Test 2
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e Storage Life per Table IV

e Test per Table IV - Subgroups | and 2.

Our test equipment was set up for measuring spectral response and rise and fall times
on the bare detector without optical filter or window. When we attempted to use this
equipment with a temperature chamber as required for Table III tests (Group B
Inspection) we realized that the signal-to-noise ratios were much too low to attain
meaningful data. Group B inspection was therefore not carried out.

The test for operating life, Subgroup 3 of Table IV, required 1000 hours or 42 days and

could not be accommodated within the available time frame.
2.3 TEST RESULTS

2.3.1 Initial Test

All 15 devices were tested per Table II of the specification plus V) curve and zero-bias
impedance before mounting of the optical filter and after window seal. This was done
because the acceptance criteria of the optical parameters listed in Table II apply to the
detector proper and not to the detector assembly which includes the optical filter and
the window. Group C inspection requires that the Table II parameters be remeasured
after the inspection and one needs to know the values of these parameters as affected

by the filter and the window.

S/N 1008 represents an average device of the group of 15 and the effect of the filter

and window on the measured responsivity is shown below.
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" TABLE 2

t EFFECT OF FILTER AND WINDOW ON RESPONSIVITY

’

3 RESPONSIVITY (AW™!) at COMB

& Wavelength A B C D

(um) w/O W w/O W w/O W W/O W

1.0 0.41 0.18  0.44 0.19 0.40 0.16 0.41 0.17
2.0 0.76 0.46  0.75 0.47  0.73 0.45  0.73 0.45
3.4 1.25 0.75 1.26 0.77 1.23 0.7  1.23 0.74

Note: W/O - Bare detector, W - Detector Assembly

As can be seen from the table, the measured responsivities are affected significantly by
the optical filter and one has to use the Table Il measurement after capping as the
; reference for data acquired after Group C inspection.

b 2.3.2 Screening

All environmental testing was done by Acton Environmental Testing Corporation,
h Acton, MA. The devices were inspected prior to screening per Table I of the referenced
specification. They were thereafter exposed to:

e Thermal shock per 4.7.2

e  Shock per 4.7.3.1
e Fine Leak per 4.7.4.1

e Gross Leak per 4.7.4.2.

Details of these tests are presented in Acton's report, Appendix A. The results of the

visual inspection after these tests are given in Table 3.




TABLE 3
VISUAL INSPECTION AFTER SCREENING

Window Wire Header/Lid Lead
SIN Seal Bonds Filter Seal Seals
1008 OK OK OK OK OK
1022 OK OK OK OK OK
1025 OK OK OK OK OK
1032 OK Note 1| OK OK OK
1041 OK OK OK OK OK
1044 OK OK OK OK OK
1058 OK OK OK OK OK
1059 OK OK OK Note 2 OK
1101 OK OK OK OK OK
1113 OK OK OK Note 3 OK
1114 OK OK OK OK OK
1115 OK OK OK OK OK
1123 OK OK OK OK OK
1125 OK OK OK OK OK
1127 OK OK OK OK OK

NOTES

One band off post of element D
Some bubbles on inside around base
One void on inside around base

S/N 1058: Some gold flaked off on out-
side of header near case pin.

¥ W N
¢ e e e

None of the devices failed the gross leak test but serial numbers 1022, 1041, 110! and
1127 failed the fine leak test. The maximum fine leak rate was measured on serial
number 1101 and it was 1.4 x 10_6 std. cc./sec which is 40% above the allowed
maximum value. These data are in our opinion somewhat questionable because the
devices were not blown off with dry nitrogen before leak testing. Dry nitrogen blowoff

was used for leak testing in Group C inspection and the observed leak rates were

generally lower.
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All devices were then tested per 3.5.3 - detector impedance and 1(V) curve - and then
subjected to burn-in per 4.7.10. The electrical test after burn-in showed no changes in
the I(V) curves and the detector impedance had changed by less than 10%.

Serial numbers 1008, 1025, 1044, 1058, 1059, 1113, 1114, 1115, 1123 and 1125 were

entered in Group C inspection.

2.3.3. Group C Inspection

The results of the visual inspection after Group C inspection are presented in Table 4.

The 10 samples entered in Group C inspection were divided in two subgroups. Subgroup
1 consisted of serial numbers 1008, 1114, 1115, 1123 and 1125 and subgroup 2 of serial
numbers 1025, 1044, 1058, 1059 and 1113, Subgroup 2 was subjected to 340 hours at
85°C - storage life per 4.7.7 - and Table Il data plus impedance per 3.5.3 were

measured and recorded.

Subgroup | was then subjected to

Thermal cycling per 4.7.1
Thermal shock per 4.7.2
Sine Vibration per 4.7.8
Fine leak per 4.7.4.1

Gross leak per 4.7.4.2

and subgroup 2 to

Thermal shock per 4.7.2
Shock per 4.7.3.2
Acceleration per 4.7.5
Fine leak per 4.7.4.1

Gross leak per 4.7.4.2.

Go-no-go tests were performed after each environment.

T N R T N ST

........
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TABLE &
VISUAL INSPECTION AFTER GROUP C

Window Lid- Glass- Chip- Ceramic
Lid Header Metal Ceramic Pin

SIN. Seal Seal Seal Bonds Bonds Filters

1008 OK OK NC OK OK OK

1114 OK OK NC OK OK OK

1115 OK OK NC OK OK OK

1123 OK OK NC OK OK OK

1125 OK OK NC OK OK OK

1025 OK OK NC Note | OK OK

1044 OK OK NC OK OK OK
: 1058 OK OK NC OK OK OK
’ 1059 oK oK NC oK oK oK

1113 OK OK NC oK OK OK

NOTES:

I. One band separated on chip at element D.

2. More gold peeled on the outside of header"
on S/N 1058

3. NC implies no change since inspection for
screening.

Subgroup 2 showed noticeable discoloration of the epoxy at the window-to-lid seal. All

ten devices passed the Fine and Gross leak tests.
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3. CONCLUSIONS

Detector samples produced during the pilot run and optical filters fabricated during the
CLIN 0009 option were used to assemble the hermetically-sealed devices used during

environmental testing. The actual testing was limited to
e Screening per Table I

o Acceptance Test (Group A) per Table II plus Detector Impedance
and I-V Curve

e Group C inspection per Table IV, subgroups | and 2.
It had been assumed that, based on the limited yield data available for the optical

filters, 20 substrates would, at 2 filters per substrate, yield 29 optical filters. However,
8 of the 20 silicon substrates received had to be rejected and the remaining 12

substrates yielded only 17 acceptable filters. 2 of these had to be rejected after
mounting on detectors and measuring the modulation characteristics, and this left 15

hermetically-sealed detector assemblies for environmental testing.

Environmental testing was done by Acton Environmental Test Corporation, Acton, MA,
and the tests were witnessed by Mr. V. A. Soares, a Perkin-Elmer Associate Engineer
who had been executing most of the testing of the devices fabricated during the MM&T
program.

15 devices entered screening and 10 of them passed the test. Serial numbers 1022,
1041, 1101 and 1127 failed the Fine Leak Test and serial number 1032 lost one bond,
thus th.e screening yield was 10/15 or about 67%. The 10 devices which passed
screening were then divided into two groups of 5 devices each and entered as subgroups
I and 2 into Group C Inspection. There were no failures in Subgroup 1 but serial number
1025 of subgroup 2 had one pad lifted.

These limited data indicate an overall yield of 9/15 or about 60% for the environmental
tests conducted. It is felt that optimization of the assembly procedure which was not
part of the MM&T program would reduce the number of Fine Leak Test failures. The
detector samples used for assembling the hermetically-sealed devices had been fabri-
cated during June through August 1983 and been stored in dry-nitrogen cabinets until
used for the CLIN 0009 option. While there was no evidence that the samples

10
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had changed during this prolonged storage in unprotected chip form, it represents an

atypical manufacturing sequence.

Based on the overall results of the test, it appears that the hermetically-sealed devices
are a viable design that meets all the requirements tested.
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ACTON TEST REPORT




ag g ey RN
- e e Bt e

ER-670
ENVIRONMENTAL
ACTON TEsTWNOG
CORPORATION

Test Report No. 20116-840 No. of Pages _ﬂi_

Purchase Order No.

Prepared by:

Reviewed
Approved by:

GJ/1r:238

‘/DUZ/LW @ 7’;4 ';Z(M..,o Datel L=z - 175t/

Report of Test

FOR

FIFTEEN (15) DETECTOR HEADERS
TYPE 80010, THIRTEEN PIN

PERKIN-ELMER
100 WOOSTER HEIGHTS
DANBURY, CT 06856

90667TJ

pate_§2-20-1984

George Jakubowicz, Project Engineer
NTS/Acton
533 Main Street, Acton, MA 01720
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1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

ADMINISTRATIVE DATA

PURPOSE OF TEST: Screening of samples.

MANUFACTURER: Perkin-Elmer

MANUFACTURER'S TYPE OR MODEL NO.:

DRAWING, SPECIFICATION OR EXHIBIT:

QUANTITY OF ITEMS TESTED:

SECURITY CLASSIFICATION OF ITEMS:

DATE TEST COMPLETED:

TEST CONDUCTED BY:

DISPOSITION OF SPECIMENS:

ABSTRACT :

13 Pin Detector Header,
Type 80010

Drawing No. 46555-899-1100,
Revision B

Fifteen (15)
None
December 16, 1984

D. Boivin, N. James,
N. Stewart, P. McDermott

Hand carried back to Perkin-
Elmer by customer.

Refer to information
within,

Report No. __ 20116-84D

A=4

ii
Page




r.

'

b ER-670
F ACTON

r.

p ACTON

£ ENVIRONMENTAL
TESTING

¢

1.0 SCOPE

NTS/Acton received fifteen detector headers, Type 80010, from
Perkin-Elmer for the purpose of screening. The following sample
serial numbers were used: 1032, 1022, 1041, 1059, 1044, 1113,
1058, 1008, 1101, 1114, 1115, 1127, 1125, 1123, and 1025.

A Perkin-Elmer representatiye was present to perform func-
tional tests after each test. Following completion of testing,
the items were hand carried by the representative back to Perkin-
Elmer where, after analysis of the data and further functional
tests, ten samples were selected and then resubmitted to NTS/Acton
in the form of two subgroups which underwent two separate sets of

tests.

Subgroup 1: S/N's 1025, 1059, 1044, 1113, and 1058
Subgroup 2: S/N's 1115, 1125, 1123, 1008, and 1114

A representative from Perkin-Elmer was at NTS/Acton to
perform functional tests as well as witness the NTS/Acton tests.
A11 data and results are included within. The final analysis will

be performed by Perkin-Elmer.

- 20116-84D
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2.0 THERMAL SHOCK (FIFTEEN SAMPLES)

In order to perform this test, a chamber was set to 0°C (32°F)
i and a beaker with FC-77 electronic fluid was placed inside and
allowed to stabilize.

A similar beaker was filled with distilled water and placed
E on a laboratory hot plate which was preset to maintain 100°C
(312°F). The fifteen samples we}e broken up in to four groups.
While one group was immersed in the 0°C liquid, another was in the
*i 100°C liquid. These groups were then switched. The test was
conducted in accordance with MIL-STD-7508, Method 1056, Condition

"B", except that five cycles were implemented.

After the test, the samples were subjected to functional

tests by the Perkin-Elmer representative,

20116-84D
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> 3.0 SHOCK (FIFTEEN SAMPLES)

The units were potted in paraffin wax in an NTS/Acton

supplied fixture. The fixture was then bolted on the seismic

ST

shaker, PE314. The fixtures were [.D. Nos. 1 and 2. The units
were subjected to the following test:

‘ 15g, 11 milliseconds pulse

v Yi, Y2, and Xj axis (see Figure 1)
. Two shocks per axis

' Total of six shocks

Testing was done in accordance with MIL-STD-7508, Paragraph
4,2, Figure 2 and in the following sequence:
Test No. 1

Y2 Axis, Fixture No. 1

159, 11 milliseconds, 2 pulses
Nonoperating

Results: Test completed

Test No. 2

Fixture No. 2

15g, 11 milliseconds, 2 pulses
Nonoperating

Results: Test completed

Test No. 3

Y2 Axis, Fixture No. 2

15g, 11 milliseconds, 2 pulses
Nonoperating

Results: Test completed

Report No. 20116-84D
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Figure { - Orientation of cylindrical semiconduc-
tor device to directiqn of accelerating force.
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3.0 SHOCK (FIFTEEN SAMPLES) (continued)

Test No. 4

Y, Axis, Fixture No. 2

15g, 11 milliseconds, 2 pulses
Nonoperating

Results: Test completed

Test No. 5

X1 Axis, Fixture Nos. 1 and 2
15g, 11 mitliseconds, 2 pulses
Nonoperating

Results: Test completed

The samp1es were then depotted and subjected to the func-

tional test.

Report No. 20116-84D
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4.0 FINE LEAK (FIFTEEN SAMPLES)

All fifteen samples were mounted on a narrow strip of
styrofoam and then placed in a hermetically sealed container., The
samples were then "bombed" at 45 psig with helium for one hour.
After the "bombing" was completed, the samples were leak tested
one at a time using the mass spectrometer and the results were

recorded on a data sheet which is included in this report.

Report No. 20116-84D
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5.0 GROSS LEAK (FIFTEEN SAMPLES)

The samples were then subjected to a gross leak test which

was done using FC 40 fluorocarbon at 85°C and not with mineral oil
Sé as per MIL-STD-750B. This was done at the request of the customer.
Each sample was submersed, one at a time, and observed for

F: evidence of bubbles. None were noticed and the results were so

. recorded.

‘ A1l testing, except as noted, were conducted in accordance

i; with MIL-STD-750B. This completed the testing of the fifteen

sample groub.

Report No. 20116-84D
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6.0 THERMAL SHOCK (SUBGROUP 1 AND 2)

A glass beaker with 1500 ml1 of electronic fluid (FC-40) was
placed on a hot plate which was controlled by a temperature
controller connected to a thermal bridge. The fluid temperature
was maintained at 100°C (212°F).

Simultaneously, a similar bgaker was placed in a thermal
chamber and maintained at 0°C (32°F). Both groups were subjected
to this test over a 10-cycle period. Each cycle lasted five

minutes.

Report No. 20116-84D
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7.0 THERMAL CYCLING (SUBGROUP ONE)

For this test two chambers were preconditioned to the
required temperature. One chamber was set to 85°C (185°F)

other to -65°C (-85°F).

The samples were cycled five times between cold and hot with

each cycle lasting ten minutes.

Following completion of the test, the samples were subjected

to a functional test performed by Perkin-Elmer personnel.

and the

Report No. 20116-84D
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fixture was bolted to the PE314 shaker.

8.0 SINE VIBRATION (SUBGROUP ONE)

Subgroup One was potted in wax in an NTS/Acton fixture. The

subjected to the following test specifications:

5 - 14 Hz @ .2" of amplitude

14 - 33 Hz @ 2g

33 - 52 Hz @ .036" of amplitude
52 - 2000 Hz @ 5g :

1 sweep

3 minutes/octave

Three axes

The test was run in the following sequence:
Test No. 1

Sine 5 - 2000 Hz

Z axis

1 sweep

Nonoperating

Results: Test completed

The fixture was rotated to the next axis.

Test No. 2

Sine 5 - 2000 Hz

X axis

1 sweep

Nonoperating

Results: Test completed

The fixture was rotated to the next axis.

Report No.

The samples were then
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8.0 SINE VIBRATION (SUBGROUP ONE) (continued)
Test No. 3
Sine 5 - 2000 Hz
Y axis
1 sweep
Nonoperating
Results: Test completed
Subgroup One was removed and depotted.
Report No. 20116-84D
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A-15




ayvy. ..

AR - DI

ER-670

ACTON

ACTON
ENVIRONMENTAL
TESTING

9.0 SHOCK (SUBGROUP Tw0)

Subgroup Two was potted in wax in an NTS/Acton fixture. The
fixture was then bolted to the PE314 shaker. The samples were
then subjected to the following test specifications:

159, 11 milliseconds

3 shocks/axis, positive and negative
3 axes

Total of 18 shocks

Test No. 1

Shock

15g, 11 milliseconds, Z axis positive
3 shocks/axis, positive

Nonoperating

Results: Test completed

Test No. 2

Shock

15g, 11 milliseconds, Z axis negative
Nonoperating

Results: Test completed

The fixture was rotated to the next axis.

Test No. 3

Shock

15g, 11 milliseconds, X axis positive
3 shocks/axis, positive

Nonoperating

Results: Test completed

Report No. 20116-840
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9.0

SHOCK (SUBGROUP TW)) (continued)

Test No. 4

Shock

15g, 11 milliseconds, X axis negative
3 shocks/axis, negative

Nonoperating

Results: Test completed

The fixture was rotated to the next axis

Test No. 5

Shock

15g, 11 milliseconds, Y axis positive
3 shocks/axis, positive

Nonoperating

Results: Test completed

Test No. 6

Shock

159, 11 milliseconds, Y axis negative
3 shocks/axis, negative

Nonoperating

Results: Test complieted

There were no anomalies or deviations.

depotted and prepared for the next test.

Report No.
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10.0 ACCELERATION (SUBGROUP TwW0)
Subgroup Two was subjected to acceleration. The samples wre
mounted in a PVC fixture machined by NTS/Acton. Three samples and
: then two samples were run. All the samples of Subgroup Two were
. run up to 6g and held at that level for one minute in each required
-
F axis (see Figure 1), Xj, X2, Y1, Y2, I1, and Z3.
" Visual inspections were performed after each axis. No
-
L damage or anomalies were noticed.
g
Report No. 20116-84D
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11.0 FINE LEAK (SUBGROUP ONE AND TWO)

A1l ten samples (Subgroup One and Two) were mounted on a
narrow strip of styrofoam and then placed in a hermetically sealed
container. The samples were then "bombed" at 45 psig with helium
for one hour. After the "bombing“, the samples were leak tested
one at a time using a mass spectrometer and the results were

recorded on a data sheet which is included in this report.
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12.0 GROSS LEAK (SUBGROUP ONE AND TWO0)
After fine leak testing was completed, the samples were
placed into a beaker with FC-40 fluorocarbon at a temperature of
100°C. The samples were observed for evidence of bubbles. None
were notices and the results were so recorded. This completed all
testing of Subgroup One and Two.
Report No. 20116-84D
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13.0 TEST EQUIPMENT LIST
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PULSE DURRTION(MS:11.
% IN TRILS:15.

MR FREQ:le08
AMPLITUDE(G 3:15.

19 CAL PULSE AMPLIW): .t

“d T (N fa ) (D e

11 AUTO MODE LEVEL SEQ @=FuULL 1=!rs2 2=1{-4 3=1-8 4=1-16 5=DONE

FIRST:S .

el wa Bt et e ne Il et e

WAUE TYPE. @=HS 1=5@ 2=S5T7 3=TR 4=[P 5=aNalLOG 6=DIGITAL.@

12 SHOCK RESP DEFN 9=AEBS ACCEL 1=REL DISPL:®

17 DAMPING COEFF:. @3

CORRECTIONS @=NO 1=TES:8

min. Max
ACC -2.28 14,
VEL -20.21 29.
cise -.4339
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1 TEST [0 #20116
. COMMENTS. PERKIN ELMER
. 2 HEADING TEST®  @XIS-

SHEEP PARAMETERS

3 MODE 2=LOGCDEC). 1=LOGCOCT), @=LIN |
4 START, END FREQ. HI. S @0@,20eee.

FREQ RANGE. 0CT=8 43

§ SPECIFICATION (=PATE. @=0UPATION @

- IMEEP DURWTION -- HPS, MIN, 3EC 9.29.8
v PuTE, OCT-AMIN 3433

FAranan

TEST LENGTH
A & SPECIFICATION (=TIME. 9=5WEEP CVCLES @
. CYCLES 1 @@
\ TEST TIME -- HP3, MIN, SEC 9.25.8
S START-UP TIME. SEC 15 @9
- 2 SHUT-DOWN TIME, SEC. 4 @ee

EFERENCE SPECTRUM

UNITS 1=METRIC, J=NON-METRIC @
9 SPECTRUN LIMITS

CISPLACERENT, [NCP-P): | 080

B
3
.

i

- HCCELERATION, G 1ed.0

11 TVPE. UALLE, FREQ @, 2009,14 80
ALWRM LIMIT +0B, -0B- 1.002,-1.000
", ABORT LIMIT +DB, -DB 6.900,-6.000

12 TYPE. UALUE, FREQ. 2,2 900,33 .60
\ ALwPM LIMIT DB, -DE 1 @90,-1 000
; =BORT LIMIT +D8. -DB. 6.9800.-6.000

..C "o .,

13 TYPE. VALUE, FREQ- @, 03520.52.00
ALARM LIMIT +DB. -OB 1.990,-1 090
REOPT LIMIT +DB, -0B 6.000,-6.620

.oN ) -

.

14 TYPE. WALVE. FPER 2.5 909,2000
ALAPM LIMIT +0B, -0B 1 900,-1 080
WBOFT LIMIT 0B, -DB ¢6.003.-6 000

1S TEST LEVEL (DB BELOW REF> @

- {5 CONTRCL CHANMELS. !

- PROCESS 3=AUG ABS, 2=FUND. 1=PERAK, @=RMS. 1
- 1T LINIT CHANNELS @

13 AUXTLIARY CHANNELS @

{H1 10e8
29 NJ TRACKING FILTEP

i PEFERENCE CHANNEL !
22 PESPONSE CHAMNNEL 1
2T MONITOR CHANNEL 1

4 CCMPRESSION SPEED  2=HIGH. 1=NORMAL, @=LOM. !
25 LOOP-CHECK FREQuHI ). MAX DRIVE(UOLTS)  @e0en.e

PEFEFENCE LEVELS

M DISPLWCEMENT, [te P-P . 2008 c
. UELOCITY. IN SEC 3 a2 ba =
. Mo wCCELERATION. G S 293

- miN RCIELEPWTION. 3 J59S

- AUIELESWTION FaNGE (B 29 2T

DTETEITIINTT 3

c-
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'. l.- » -.' -4'...' .c' l. ‘

A-26




] o ,_(
¢ ~

9 T
b. o =
s w

w S/IXE /X

X l«vaﬂ,Q‘ \’U(QU\.N“ \m. n\\ *.\leV'\

.

. 2 1-309M dS3Y co-

.. | 21—




W
A

ER-670
T4 -,

7% /X
i e T O

EAaC A A= gl i b Sacih a2

1 1-3neM 453 se

A

A-28

™
[

2

T S A —

y
,
| .
—l <
) $
.
~ L3
g
| '
I
Calala'al . oo
VRN A YO

PR -

- . Ol .-' .
kW T P

N s

T
AT
PN I PRI

A

T
o et .

At
AP

WL
o P

)
Bl

W e LT e e e,
D

L S AL

e,



b ° o
4 o 1
SR m =
! : - -
5 sixe 1R
y P nd pyens g g 4So)
b
. Y
m“ r 1-3n6M dS3y =
v. 21-
3 B 3
g it
o]
p ,....”u
o ]
o~ ...

poss:

-

=
AU

POArR

. .".
Sl

o~

L)

..
e




|

ER-670

2SN
R A S S - g L)

LA e £ aa s Sad S B It At B g g

1-3nPM dS3d co’

R S N
—d
.

.y

s

LR M e e A

s

.

I\ afaRRat Baall Maet “Siude Bavte 2R 2

............




ax¢ A
QM—DQ ‘U,\O.vvm.l [oglN « ¢ \*A.W\\‘.

1-3nbM dS3y So’

1=

A-31

2l




ER-670

e e Bagy e Sa-da el A San S man A Midenaiiecay

e, v, e

A A )

14-.i

sy AR

mz,)m 45N © 1§50

1 1-3nYM 453y So-

A

A-32

3




Loed Aandl Sl N Jndh <adi didh Al el ol Sant St ik Sauh Ay

ER-670
L)
'
u
-t
o
-
Q
o .
=y
¥
2
o
.
A
%
q <€
RI
0
o + A
T T 1 T \l

-17.

A-33




B SR O E e e A s i Sed A A ik o Aaing At el Al ui A Ayt Mel Mt A A b S VLY LAl S0 b e et i 4 v -— Y o
ER-670
a8
-y
-

RESP WAVE-T
pv e

T
Secondd

Rxss

85
F st
g7/

les

1?.

G

?
-17.

S RIS SIS IS EATIE MESERC T M O ! INENEIIAEIG RESPIAAPAEI W S AT ST IS I IN

K
-t




e

B el Y

S NN S aas S L ot ay

-

ER-670

2s(nd  gsuy

1-3nUM d4S3y

sixty s

/L

GO-

A

co1-

A-35

o

i

.

-

PPN

DR
B foo a' o ¢

»

naliin




ER-670

14 -9

kv e N

um.\.& pvor2s | P 452y

. 1-3tM dS3Y =

21-

A-36




T v ow

.- w -

ER-670

R S R Ao A A el SR - i At

83A=1 ON=0 SNOILJ33¥00

58° : 44303 ONIdWHQ 21
©:7d510 =1 132IY S8Y=0 N30 dS3Y MI0HS 11

G- 1SYId
3NOO=5 31/1=b 8/1=f b/1=Z 2/1=1 TWN3=0 O3S 13037 2000 OL1NY o1
PNy 3STNd W0 6
ST:STIHL NI % 9

ST:(9530NLI VWY

S

“TE:CSWONOTLIENND +

onqdhuuuoumuoqqzcnmmouv mhnﬁ hmuwomuuwxu@”wm>hwqu m
. a

T T T p—_——

"B1:C(I/0KALINILISNIS
*INIQY3H

A-37




g oA vk il aist ahd aAG a0 2 Sl afiic addAn it

"

T

BT i e Al

Y NS

8220 66Ep "~
28" 02 12 02~
66" b1 g2 2-
g’ C 1-300M N3O ‘D
!
i
!
1 | i 1 1 i |

dS10 -
Jo13n
13339

‘Bc-

A-38

ae




A

L A Ml P

ER-670

14‘1@

11 = 130370

1-3nUM N3dWod

.............
.............................

.........................

........................




l

S TrTw =

L]

LA A e st S SAe L 'ad T A e Sed S Are ik T Y

Ce w e

ER-670

T 0 gt

)
o
m\vwxs% :eu Jwﬁ.\?& /«Jmovﬂ,l_\
o Y ) _.:#.._..n..ﬁ
32 e pe-30-0a
3 WL Ci
_ o]-
K ..._. i
.‘. ..“.
/ \ - _
o \ i 3
‘_\ ,_. i
i _— e
i {9y M
T 3iHM 4534
: 51




I Sl v AR gk S " Y 0] Y DA A SA N A S A

’ ER-670

i
e :
1
1
{
|'I
"‘l
i
[
-
f:F ‘ A
_..-f"—_—‘- &'
'ﬁ
—_— =
o~ <+ — ¢
" o
ey v
e, [ '} w
S, g <
-"—-___ R hd o >
Tm— T o Y8 o
—-_-s,______ == E Qe é
K] [ | —
| — €1

J R

JE
4

— 22 O

e ) RN ] u™

= LD o --
~— Lad oI

- o3 u 1 -
U= ad — L™ ory
-— [ = - ] 5 v

A-41

... -.. .‘\-
- . " m et .
AT AR A A R R, P




P RN T Pt e e
JU—

- -
o
S

. =
o
-

ki

]

\
(SE

TINE C
| Respons Al ’Pulks

(4Prean

_ |
: i - \
- "ll e (e
|"l ég

(WS} e o
= LU R pox(]
<X e, I =D
= L) -
~— i
[v' N - PR o
l.l‘. [ " u™ 1 1'_'
rl o = T
- L",L_'J X - vT E‘:| .v-':

14 -,

A-42

. . B P N

- [T S N VG "R R | LIPS I S S S A e ..
T B e T e A A T T e L T T e e e X
-~ \-_'-."-{_'- RS AR R S WA I S iy IR PRI T SO SIS dhnbandh




£

JUE

TIKE (%

Pel‘((u\ Elea
X Ax:s

u™

L]

2A11E

k2

ER-670

foos
Ty f"(‘\‘ QPSOOO‘N: Al /.,/_n-s

CiZe 50
= - [ o
= [ [ R
_ et Ll u~
L - o
(S} [} u 1 .
u™ (S e ~— U7 Oy
A & T .. ] 15 -
1 4 el
A-43
g ) ol PRIV WA WA WU TRTIAIA A T P, DA Phe P PO SRR Wiel W W WA AP SIS AL TR T 1 T DO P R D Y

LA Al Ak A N R A I B




I TR R R DR A

"

"

I\ et ek Sk By

&
—~—t
e °
'l
"-
L] ——
.I
l‘.
.|L
l_
\.\\\-'
k)
r
-‘-/#.
[ I "
e “-_—‘-.-F
¥
a‘ 1 "
—_
—
l.‘.
'l
L}
.,
l| -
. =
T T T — ™1 1 =
L
X -
= “o
g . -
- L ] [ "~
u wi o wi
-—t [ " L ng [ RS 1
A-44

’P?rl(i N E""\C@

118

wrome,
nora )

[}
2%

-84

a-DE

i

Veg

-

2 AXis
T 39'&«\ Qef@o'\sc A po )ses

Lo}
=~

()
Do |

D 2

ER-670

14_1_J




ER-670

?w«:& I1¥  asvodiay) |v>19R

Sod SIXyY 2
s 9116

. dxv(~in.|l_

.. (135 1L by
T
'
' e
w. -
| . A
¢ 1 T ! ' L 1 -
: t ; Jnﬂrfﬁ 1 Lr B T I 1
\ !
fe" q b
] \ !
B \ \ S i
_.,. .\_ [~
¢

INGH 453

e
a2

A-45




T

N ETF U EYEET

L

T——"

ER-670

Lt
Dhox}

R

[N |

43173 NI4434 311624
S-5IHH ¢ #1531

3
==

ITlll

I'l'll'j"l‘lll‘[

}uEMUﬁWJ# . 5

b R A

A I R O A o

T P P

R e e S eVl

- ‘U
" 111
E __L. R BN T T I 1 U W W S A T O T S | 1 i1 “Sm

A-46




(AR e ae s ek e ke e v o A A i R L Sl S e A A C A Al el

LT AT T

v W Tw o vy vy lv !

LA LR R ‘IVTII! LI 1] |I(I||lll‘rl 1) L B B |
3 ' I Lo |
& [ ]
- ¥ 1=
'y [ ]
4
_— R —
N L -
N 1 i
»
- :! o
ii -
i .». ]
5 1 i
!’ )
R —
- ‘ .
- -
) .
&
» H i
4
1
r' d TJr-a
o 0
o [ —_
= .\ -
L K -
B 'i - [ =y
i —
- X -1 [ W]
|- 4
o E =
———t
B 7 ot
S - (v
. X
= . - . l_ [ T
[ |
o |
o . pe g
- =
b s
= -
— — — —
| ;. D o W ]
B [P W RN |
[ — o
| l 2 s
11181 8 1 TR TR RN TERE TR W) 111t ju
A2 D
L] u 1 -z
uw o o] o -
Y] s ) Lot -y
—t 1 e 1.0 Lad Ll = el
b <L Lo} = e ul' ..._".I.
e 3WC L e [ | S it
A-47
e OO

VLWL LT T a T a® e -,

ER-670




-

LA

ER-670

43W73 NIA434

! 154
=250

Fa-130-G

LI (|

P e
s D

[SD Ry |
— =%

ARag 201 ZH 5
WA “_q-_—AHJ_-- L3 T 1T T+ T —-—-“wm.

1344

1)

! 4
- i
: EREE 2
y | ] i
[ 1 a0
s - i

R e B e S et S e L T Y T MY WOl VO Py .I_”_. M:,._z

Ill'l
|

TV vV v 1

.




P‘.v’.v\v"-i’. LA e Jone s Sh I I fhen Sty S NRLSY Eafi il A S St S S A SN A
-
v
e
.
»
»
19 ¢ 0 . [] ll.l. LI I I ] L ] 1] ll'll Il'.. [ ] 1] 1] ll.ll
X L 4
. i
{
p— ——
L .
[ —
: ; ]
. — —
= —
A .
- o, e
- N q"':".:'l
I l S ' 7
104 ¢ 1 1 1111 llllll i 1 i lllf'*b};l 1 1t11

i, 0 2 [
[ e o — = e
o =S o —r> .
A-49
I T A e Te T e e T e e el ~‘-"--.'..
A AL A, ALY VA R L N

.-
1.

L

, HE

L
l

JERC

i

E

e
La

u™

AHIS

'Y}

TESTH
%

24

-
X
249
N

-[E

c
a

t
"

IN ELMER

K

]
"

FEF

cBlLE

-
-
‘e b

c
o

2
K
I

e e i AL AR AR AR NS e

ER-670




ER-670

APPENDIX B

SPECIFICATION NO DV 890-6111A
SMALL InAs DETECTORS

B-1

.................




A el e B heos uiete M oy 4 - g - - ~—r —— —— e
Col 40 Lt aiP NN P e it B s e S e et e St den gl sen N Y T T N T T N e T T -"'1

ER;670

T el LM . SPLCIFICATION 1mRER__DV890-6111

S Y T -

VTS el BT UL, HONWALK, CUAN, CODE IDENT nbs
REVISION LETICY - a
DATE 16 June 81

PACE 4

. : SPECIFICATION SMALL InAs DETECTOR

PREPARED 81 C. Neuner/J. Hunczak

APFROVED & 4

-——-— '3--

ENGINBERING * _Z i ‘( 21 "M
FROSUST ASSUR~uCh, JM&Q’V

1AROS ;/*. g P M:».gé. /;7/21...-

..........................
......................................
........................




PERKIN-ELMER SPECIFICATION NUMBER_DV890-6111
TICAL DIVISION, NORWALX, CONN. CODE IDENT 44555
( fLacTcor REVISION LETTER A -
: DATE _16 June 81
PAGE 14

SPECIFICATION REVISION RECORD
REVISION gAT! SCN NQ. QCP no, PAGES APSROVAL
Original 16 Jan. 81 - - 1-14 2".&
Rev. A 16 June 81  ©425 - 1,2,7,8 ff .
|
|
PAGCE NO,
ALY, LEATTER
PagaMo. 1 12 |3 ]|]46)| S16 (7| 8)19 |10 |11 (1213 |14
' —nipn
IIV.LWIR‘ A l % ' - - - - A A - - - - - - l l
CREPLECTS LAST INOIVIBUAL PAGE CHANGE
B-3




ER-670
PERKIN-ELMER SPECIFICATION NUMBER _DV890-6111
SLECTRO-OPTICAL DIVISION, NORWALX. CONN. CODE IDENT 44555 A
REVISION LETTER
DATE 16 June 81
PAGE 1

INTERDIGITATED INFRARED DETECTOR

1.0 SCOPE

1.1 This specification establishes the requirements for a dual two element
interdigitated infrared detector for use from 1.1 to 3.5 microns, enclosed |
in & circular package.

2.0 APPLICABLE DOCUMENTS

The following documents of the issue in effect on date of invitation to
bids, form a part of this specification. In the event of conflict, the
requirements of this specification shall take precedencs.

Specifications:
Military:

MIL-C-45662 Calibration System Requirements
MIL-1-45208 Inspection System Requirements

Standards:
Military:

MIL-STD-750 Test Methods for Semiconductor Devicas

3.0 BEQUIREMENTS

3.1 . Configuration = Each detector shall comsist of two pairs of interdigi-
tated comb-like photovoltaic elemants formed by diffusion snd/or mesa
etching in sn Indium Arsenide (InAs)
vafer. Each comb element consists of nine parallel bars 0.225 wm wide
x 5.0 om long as shown in Drawing C5072420. The detector bars shall :
be interconnected at one end by wire bonding to & metalized ceramic
substrate as shown. The bars of comb A alternate with bars of comb
B to produce an interdigitated structure. The detector shall be mounted
on a standard integrated circuit header, TEKFORM 80010 or equivalent.

A small optical element will also be mounted inside the package.

3.2 Mask Design

3.2.1 Comb Elements - Referring to C5072420, each comb element consists
of nine parallel bars spaced alternately with the bars of a
second comb. 7Two pairs of combs are required and the bars for
all four combs are shown in the drawing.
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3.2.2 Mask Design tolerances, conductor line widths, bonding pad areas,
alignment marks, etc., may be adjusted to condorm with the datec-
tor manufacturer's normal practice. Mask designs shall be approved
by Perkin-Elmer prior to fabrication.

Packaging

3.3.1 Package - The detector shall be mounted on an integrated circuit
header (Tekform type 80010 or equivalent). The package window
must allow an unvignetted field of view of + 0.873 radians.

The window shall be made from infrasil and shall have a wedge of
15 milliradians oriented parallel to the detector bars + 0.0873
radians., The pins must protrude a minimum of 0.140" from the back
of the package. See Assembly Drawing C507240S.

3.3.2 Detector Mounting & Wirebonding = The detector shall be mounted on
a thin ceramic insulator so as to be isolated from the package at
least two parallel redundant wire bonds. This requirement may be
waived for leads to individual bar elements.

Optical Element Mounting = A thin optical filter 12.00 mm x 5.20 m x
0.060 mm, will be mounted on and aligned to the detector array. Examine
the detector surface for any "high" points of material and any other for-
eign particles. Remove any foreign material. Examine the optical filter
surface which will contact the detector surface and remove any foreign
particles. The optical element will be as shown in Drawing C5072419.

The optical filter shall be positioned symmetrically on the detector pat-
tern so that the center line of the optical filter coincides with the
center line of the detsctor pattern. This will locate the optical filter
such that an equal portion of the optical filter will extend beyond the
detector pattern on each side. Alignment tolerances will be + S00 microns
for the axis parallel to the detector bars and + 5.0 microns across the bars.
Alignment marks on the filter will register directly with patterns on the
detector. The filter will rest directly on the detector and be fastened
to the detector surface, the optical filter must be examined to determina
that the space between the optical filter and detector surface be < .020
millimeters or a dimension not exceeding one-third the thickness of the
optical filter.

Performance Recquirements - Each comb element (9 bars connected tcgether)

shall meet the following performance requirements measured at 25 C.
3.5.1 Normal operating bias is 0 volts.
3.5.2 Responsivity:

R= 0.2 A/W nminimum @ 1.1lum

R= 0.4 A/W minimum @ 2.0um

R = 0.6 A/W minimum @ 3.4um

MRS Mt et Pl fuh fofh Fat GRS SRR P A8
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3.5.3 Impedance Z_ of each comb elgment shall be greater than or equal to
2.0 ohms at zero bias and 25°C, after separation from the gold con~
ductor resistance.

9 L

3.5.4 D*(3.4, 900, 1) = 3 x 10° cm Hz /W minimum

3.5.5 Response Time ~ Rise and fall (10% to 90% points) times shall be
measured using a GaAs LED or Laser Dicde.

Required: tr £ 500ns tf. £ 500ns
Design Goal: 1:: < SOns t:s £ SOns

3.5.6 Crosstalk between intermeshed comb elements shall be less than
108, as demonstrated by a blackbody spot scan approved by Perkine-
Elmer. With the optical element mounted, crosstalk shall be lim-
ited to 25 at 45° angle of incidence,

3.5.7 Responsivity Matching - When the detector is uniformly illuminated,.
the output of the two comb elements in a pair shall be equal with
a maxisum differeance of S5s.

3.5.8 Uniformity of Responsivity = Shall be measured by illuminating the
datector thru a 1,0 mm wide slit oriented perpendicular to the bars
and located immediataly in front of the detector package. As the
slit is scanned from one end of the array to the other, the outputs
of the two elements in a pair shall vary less than + 158 and shall
remain matched so the maximum difference is less than 10% over the
central 4mm section.

3.5.9 Absolute Maximum Ratings:
DC Photo Current: 10 MA

Pulsed Photo Current (PW=l0 S, 1% Duty Cycle): 0.3 AMP :
Max FWD CQurrent: 0.1 aMP ;
Max Pulsed Laser Irradiance: 10 > J/cm?, P.W. = 20ns

3.6 Environmental gggggiements

The units shall be capable of being subjected to the following tests and
conditions, and still meet the requirements of Tables II & III.

3.6.1 Operating Temperature

The units shall bs capableoof being operated in an ambient tempera-
ture range of =54 C to +85°C.

3.6.2 Storage Temperature

The unit shall be capable of being stored in an ambient temperaturs
range of -62°C to +85°C for three years.

B-6
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3.6.3 Barometric Pressure

The units shall be capable of being stored and operatsd in a
barometric pressure range of room ambient to 225.8mm of mercury.

3.6.4 Vibration-Sine

The unit shall be capable of operating during and after exposure
to the following vibration levels on each of three mutually per-
pendicular axes. The range shall be swept at 3 min. per octave.

a) S Hz to 14 Hz at 0.2" double amplitude.

| b) 14 Hz to 33 Hz at 29 peak.

e) 33 Hz to 52 Hz at 0.036 double amplitude.
4d) 52 Hz to 2000 Hz at 59 peak.

e) Single sweep starting at lowest frequency.

3.6.5 Shock

The unit shall not suffer damage of subsequently fail to prcvide
the performance specified in this DVS when subjacted to 1500q,

S shocks in opposite firections along each of 3 mutually perpendi-
cular axes. Each shock impulse shall have a time duration of

0.5m sec.

3.6.6 Acceleration

The unit shall be operable prior to, during, and following exposure
to 5000g steady state/acceleration in all axes without degradation
to performance. No physical damage shall be sustained by this ex-
posure.

3.6.7 Thermal Cycling

The uni:s shall be capable of surviving a thermal cycling of -65°%C to
+85°%¢ per MIL-STD=750, Method 1051, Condition A.

3.6.8 Transient Non~Overating Temperature

The unit shall be capable of being stored for six hour pericds at
95°¢c without degradation, and capable of withstanding normal soldering
operations such as attachment to a PC board.

4.0 QUALITY ASSURANCE PROVISICNS

4.1 General

P The supplier shall provide an inspection system in accordance with MIL-
X I-45208. Except as otherwise specified, the supplier shall utilize his
- own inspection facility or obtain Buyer‘s approval for use of required
inspection facilities not associated with Seller's facility. The Buyer
reservaes the right to perform or witness any of the inspections set

9 forth in the specification at the Seller's facility when such inspec-

- - tions are deemed necessary to assure that supplier and services con-
form to the specified requirement.

p'.'- 8'7
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4.2 Classification of Tests

The inspections and testing of the detector assembly shall be classified
as follows:

a) Qualification Inspection (See paragraph 4.4)

b) Acceptance Inspection (See paragraph 4.5.1)

¢) Accelerated Life Tests (See paragraph 4.5.2.3)
4.3 Test Conditions

4,3.1 Standard Test Conditions

Unless otherwise specified herein, all measurements and tests
shall be made at an ambient temperature of +25°C + 3°C ‘and at

an atmospheric pressure of 28 to 32 inches of mercury and at

a8 relative humidity of 80% or less. The tolerance on all other
temperatures shall be +5°C. When test tewmperatures higher than
+35°C are specified, adequate circulation of air shall be provided
to maintain the temperature within their specified tolerances.
During all electrical measurements, the units shall be in tempera-
ture equilibrium at the specified temperaturs.

4.3.2 Instrument Calibrstion

All inspection, measuring and test equipement shall be controlled
per calibration controls outlined in MIL-C~45662.

4£.3.3 Tolerances

[ The tolerance on test conditons and messuring equipment shall '
include all inherent instrumentation errors and shall be specified
T in the test plaa.

4.3.4 Test Sequence

Tests shall be performed in the order specified in the applicable
tables. Deviations to the prescribed test sequence require
Buyer concurrence prior to commencement of test phasa.

4,3.5 Altermate Test Methods

< Other tast methods may be substituted for those specified herein
- provided the manufacturer demonstrates that the results obtained
correlats with those obtained with the methods specif .ed herein
and Buyer concurrence is obtained prior to implementatiom.
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4.6 Qualification Inspection

Sample

Sample size for qualification inspection shall be as specified
in Table IV.

Inspection Procedure

The sample groups shall be divided into subgroups as specified

in Table IV, and shall be tested in accordance with the require-
ments of Table IV in the order shown unless approval is obtained
from the Buyer for an alternate sequence of testing. All devices
submitted for qualification shall have been subjected to the
screening procedure and Group "A" Cest requirements.

Defectives

Maximum oumber of defectives allowable for successful completion
of qualification testing shall be as specified in Table IV.
Failure of a device in one or more tests of a group shall be
considered & single failure. Group C inspection shall consist
of the mechanical, environmental, and life tests specified in
Table IV and shall be performed on a random sample, as specified
in Table IV. UCaits sudjected to Group C inspection shsll be
delivered with Group C test report and certified test data.

The report format shall be acceptable to the Buyer. The tast
sazples shall be submitted with the report.

Visual Examination, Intermal

All detectors supplied to this DVS shall be subjected to 1002
internal visual examination under 20 pover minimum magnification
for header inspection, die attach, bonding defects, lead defacts, .
and coutamination prior to final sealing. This inspection shall
be made by Perkin-Elmer Quality Assurance or an authorized Perkin-
Elmer Representative at Seller's facility.

4.5 Acceptance Inspection

LA

4.5.1

Screening

Prior to submission for acceptance test, each lot shall be screened
by subjecting each unit in the lot to the lot tests and condition=-
ing specified in Table I, in the order shown, &s minioum require-
ments (other tests may be performed at the option of the manufac-~
turer with prior Buyer approval). Units not conforming to the
specified screening end points shall be rejected from the lot

and those so rejected shall not be included in further recording
of defectives., Actual messured value shall be recorded by serial
number,

B-9
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TABLE I. SCREENING
DVS TEST PARA. TEST AND SYMBOL CONDITIONS ACCEPTANCE CRITERIA |
4.4.4 Internal Visual Visual and Mechanical
4.7.9 Visual and Machanical
Electrical and Mechanical
Test Go=-No-Go
4,7.2 Thermal Shock No Shorts .or Opens
4.7.3.1 Shock No Shorts or Opens '
4.7.4.1 Pine Leak Helium Bomb at 40 PSI 10'6 cc/sec.,
for eight hours
4.7.4.2 Gross Leak No Bubbles
Electrical Test 1
3.5.3 Detector Impedance ‘and Para., 4.6 ZJ_>_ 2.0 ohm :
I=-V Curve :
Read and Record (1, = 25°C) I-V Curve Normal !
. |
vniu =0V ;
'1'A = 70°C
time =» 168 hrs,
Blectrical Test 2 Para. 4.6 ;
Read and Record Para. 4.6 2;2 2.0 ohm |
Detector Impedance and T, = 25°C Az < 102 :
I-¥ Curve A i
Vaias * eov - 1=V Curve Unchanged ,
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The acceptancs test shall consist of Group A and, when specified
by the subcontract, Groups B and C.

4.5.2.1 Group A Inspection

Group A inspection shall consist of the test specified
in Table II and shall be performed on a 100% basis.
Units which fail shall be removed from the lot and
shall not be shipped to the Buyer.
value shall be recorded by serial number.

TABLE II. GROUP A (TA = 25°C UNLESS OTHERWISE STATED)

Actusl measured

DVS TEST ACCEPTANCE CRITERIA
PARA. TEST AND SYMBOL CONDITIONS MIN. ] MAX, UNITS
3.5.2 Spectral Responsivity vni“ aQvV ‘1..1 ohm
(R,)
A i=1l.lpgm 0.2 Amps/Watt
l - 200 u. 004
A" 3.4 ua 0.6
3.5.4 D* (3.4, 900, 1) Vaiag" 0 ¥ 3x10° cultz %1
3-5.5 u" Tiﬁ, tr Vni“' ov
‘L = | ohm 500 | nsec
A= 0,9 microns
3.5.6 Crosstalk B.L = 1 ohm 10 | 2
A - 1-1‘3-5“
s 3.5.7 Responsivity Matching VBias™ Vr 52
g White Light
. 3.5.8 Uniformity of Response | lmm SLIT SCAN 10% | Difference
k - 1.1-3 -Suﬂ
3.5.9 Isolation Resistance Anode (A) to case < 1 Microamp
Gn'd Vapplied = 100
voe
Cathode (C) to case < 1 Microamp
Gn'd vVapplied = 100
vDC
B-11
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DVS TEST
PARA.

3.5.2

3.3.5

3.5.3

DATE
PAGE

4.5.5.2 Group B lnspection

Sample size: 5 units or 102 of the lot, whichever is
greater. Perform only vhen required by subcontract.
Actual measured value shall be recorded by serial number.

TABLE III. GROUP B (rA = 25°C UNLESS OTHERWISE SPECIFIED)

TEST AND SYMBOL CONDITIONS

Spectral Response at High T = =54°C
& Low Temperature A = l.0um
- 2om'

= 3.4um
+71°C
= 1l.lum
- Z-Q.II
- 306‘1‘

> > > g > >
]

Rise and Fall Time at
High & Low Temperature T = =54°C

t =
T

e~

T = +71°C
t =

Impedance at High & T = =54°C
Low Temperature T = +71°C

B-12
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ACCEPTANCE CRITERIA
MIN. MAX. UNITS

A/W
0.2
0.4
0.6
0.1 ‘
0.25 :
0.35 '
i
500 nsec ?
500 nsec l
500 nsec
500 nsec
2.0 OHMS
1.0 OHMS
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Perform only when required by the subcontract. Onme
defect allowed in each subgroup.

TABLE IV
DVS TEST
PARA. TEST AND SYMBOL CONDITIONS
Subgroup 1. Sample Size: 6 Units Go—-No=Go Test
1) Room Ambient
Sensitivity Test
4.7.1 Thermal Cycling
4.7.2 Thermal Shock
4.7.8 Sine Vibration
4.7.4.1 | Pine Leak
4.7.4.2 | Gross Leak
Subgroup 1 and 2 Ead Points: Shall be Table II Plus Impedance per
3.3.3 .
All data rsad and recorded
Perfora go-no-go Tests after each Eaviroument
Subgroup 2 Sample Size: 6 Units
6.7.7 Storage Life tb = 85°C
t = 40 hrs.
4.7.2 Thermal Shock
4.7.3.2 Shock
4.7.5 Accaleration
4.7.4.1 | Fine Laak
4.7.4.2 | Gross Laak .
Subgroup 3. Sample Size: 6 Units plus
the remaining units from aubgroup 1 2
above. H = 10-30 aw/cm
Defects will only be considered of the 6
devices of this subgroup. Vaias ™ NONE
ias
T, = 85°C
4.7.8 Operating Life t = 1000 hrs.

Subgroup 3. End Points:
Shall be Table II and Detector Impedance per 3.5.3
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4.6

4.7

4.5.3 Lot - A lot shall consist of units which are submitted for accept-
ance and which have been manufactured on the same production
line or lines provided the manufacturer demoastrates that a
homogeneocus lot has resulted from use of the same materials,
processes, persounel, and assembly equipment. -

4.5.4 Lot Failure - Failure of the manufacturer to perform to the
requirements of this specification or to meet the requirements
of paragraph 4.5.2.3 is cause for rejection of the lot.

Test Plan & Data Sheets

The veandor shall prepare a test plan and data sheets for the tests
required in Tables I, II, III, and IV. The test plan and data sheets
shall be submitted to Perkin-Elmer for approval at least 4 weeks prior
to start of testing. The test plan shall include simplified drawings
of each test set up, model numbers of commercial test equipment and

an outline of the test procedure, data to be recorded and any calcula-
tions required.

Test Procedures

4.7.1 Thermal Cycling

Same as Paragraph 3.6.7.

4.7.2 Thermal Shock

Thermal shock shall be according to MIL-STD-750, Method 1056,
Condition B, except that the sumber of cycles is 10 for Group
C Test Units and 5 for all units going through screening,

4.7.3 Shoeck

4.7.3.1 Shock (Screening)

Each diode shall be exposed to two shocks along the

Y1, Y2, and X1 axes (6 shocks total). Refer to Paragraph
4.2 and Pigure 2 of MIL-STD=750 for axis orientation.

The stock shall consist of a 15g, limsec. pulse.

4.7.3.2 Shock (Group C)

Same as paragraph 4.5.10.1, except that each diode
shall be exposed to 3 shocks along each of three axes
of -both directions (18 shocks total).

B-14
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4.,7.4.1 Pine leak test each diode per MIL-STD-750B, Method
1071.1. Test Condition H., Prebomb in helium at 45

’ 4.7.4 Hermetic Seal
| psig for ome hour.

4$.7.4.2 Gross leak test each diode per MIL-STD-750B, Method
1071.1, Test Condition F. Repeat the helium prebomb
unless the gross leak test is imitiated within Xhour
of completion of fine leak tast.

4.7.5 Acceleration

1 : Shall be in accordance with Method 2006, MIL-STD-750. G level
' shall be 6 g minimum, in the Yl direction. Refer to Paragraph
: 6.2 for axis of orientationm.

4.7.6 Vibration

‘! See Paragraph 3.6.4. Refer to Paragraph 6.2 for axis of orienta-
tion.

4.7.7 Storage Life

The detectors shall be maintained at the temperature specified
for a period of 340 hours. The temperature shall be controlled
to within +5°C of that specified. End point measurement must
be taken at 0, 170, and 340 hours.

6.7.8 Oggra:igg_}ife

The detectors shall be maintained at voltage, temperature, and
. time levels specified, and according to Table IV. The voltage
- shall remain applied to all units until the devices have stabil-
ized to room temperature., End point measurements shall be made
at 100, 250, 500, 1000 and every 1000 hours thereafter. In
the event of any failure, the Buyer shall be notified within
24 hours and the failure analysis or corrective action will
be performed by the Seller. '

4.7.9 Visual and Mechanical Inspection

The diodes shall be inspected to verify that the materials,
design, comstruction, physical dimensions, marking and workmanship
are in accordance with the applicable requirements.

4.7.10 Burm=In

The devices shall be maintained at the time, temperature, and
voltage stated in Table I. The voltage shall rem.in applied

TRl
LWhh
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to all units until the devices have stabilized to room tempera-
ture.

4.8 Documentation

The manufacturer shall submit a Group C inspection test plan and shall
obtain approval of the plan from the Buyer prior to start of Group

C tests., He shall also submit screening test data, Group A and Group

B data per serial number and a test report with shipment of parts and

shall msintain on file all acceptance inspection data by serial number
for 5 years after completion of program.

4.8.1 A test report shzll be submitted to the Buyer. The report format
shall be acceptable to the Buyer. The test samples shall be
submitted with the report.

4.9 Pailure and Pailure Analzsis Reporting

The manufacturer shall report to the cognizant Buyer on any failure

vhich occurs during Group C testing within 24 hours of occurrence of

such failure. A report of the cause of failure and corrective action
initiated to prevent recurrence of such failure shall be submitted

to the Buyer within ten days sfter the failure. PFailures which occur

during screening or Group A and B testing shall be reported with the

data accompanyiag the lot. Analysis of the later shall be by request |
of the Buyer. 1In the event of a field failure, the Buyer will return ;
the failed unit to the manufacturer, vho shall conduct a failure analysis
on the unit and submit & report of cause of failure and corrective

action initiated to prevent recurrences of such failure. This report
shall be submitted within two weeks after receipt of the failed unit

from the Buyer.

5.0 PREPARATION FOR DELIVERY

3.1 Packaging . : i

The units shall be packaged in such a manner that they will be protected
during shipment and storage. Packages shall be suitable to provide

maximum protection in & minimum size package without distortiom of - :
the leads of the device. !

5.2 Packing

Units, packaged as specified, shall be packed in containers of the
type, size and kind commonly used for the purpose, in a manner that

vill ensure acceptance by common carrier and safe delivery at destina-
tion.

B-16
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5.3 Marking - The detector assembly shall be marked with the
i assembly drawing number and the detector shall be serial num=
! bered sequentially. Non-conducting epoxy shall be used for
marking. The markings shall be placed on the ocutside surface
of the header and on the cover.

6.0 NCTES

6.1 Abbreviations

DVS = Development Specification

DUT - Device Inder Test

B-17
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